Imaging of nutrient elements in the leaves of Elsholtzia splendens by laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS).
Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) was used for the quantitative imaging of nutrient elements (such as K, Mg, Mn, Cu, P, S and B) in the leaves of Elsholtzia splendens. The plant leaves were scanned directly with a focused Nd:YAG laser in the laser ablation chamber. The ablated material was transported with argon as carrier gas to a quadrupole-based ICP-MS (ICP-QMS), and the ion intensities of (39)K(+), (24)Mg(+), (55)Mn(+), (63)Cu(+), (31)P(+), (34)S(+) and (11)B(+) were measured by ICP-QMS to study the distribution of the elements of interest. The imaging technique using LA-ICP-MS on plant leaves does not require any sample preparation. Carbon ((13)C(+)) was used as an internal standard element to compensate for the difference in the amount of material ablated. Additional experiments were performed in order to study the influence of the water content of the analyzed leaves on the intensity signal of the analyte. For quantification purposes, standard reference material (NIST SRM 1515 Apple Leaves) was selected and doped with standard solutions of the analytes within the concentration range of 0.1-2000 mg L(-1). The synthetic laboratory standards together with the samples were measured by LA-ICP-MS. The shape and structure of the leaves was clearly given by LA-ICP-MS imaging of all the elements measured. The elemental distribution varied according to the element, but with a high content in the veins for all the elements investigated. Specifically, Cu was located uniformly in the mesophyll with a slightly higher concentration in the main vein. High ion intensity was measured for S with a high amount of this element in the veins similar to the images of the metals, whereas most of the B was detected at the tip of the leaf. With synthetic laboratory standard calibration, the concentrations of elements in the leaves measured by LA-ICP-MS were between 20 microg g(-1) for Cu and 14,000 microg g(-1) for K.